Résumé -Le dopage du polyacétylène avec les complexes chlorure de fer a été étudié par spectroscopie Mb'ssbauer. On a prouvé que le polymère dopé est soumis à la dégradation à l'air avec la formation de FeCl^nH.O et la chloruration simultanée de la liaison double.
1. Introduction. -Transition metal halides constitute the largest class of dopants converting polyacetylene in to highly p-type conducting "organic metal". Recently several transition metal trihalides and pentahalides were found to increase the conductivity of polyacetylene over 11 order of magnitude /1/, /2/, /3/. Unfortunately to date the chemical nature of the dopant molecule after the doping reaction in almost all cases remains unclear and no stability studies have ever been published. In this paper we want to present our recent ME studies of (CHJ doped with iron chlorides using varying doping techniques ie. chemical and electrochemical. The existence of 5<Fe nuclei in chloride species gives the advantage to use Mflssbauer spectroscopy as a convenient tool to determine the -nature of the dopant and its structural changes upon degradation.
2. Experimental. -Polyacetylene of cis:trans ratio 1:1 was prepared using a modyfication of the method of Ito et.al. /4/. The chemical and electrochemical doping procedure can be found elsewhere /2/, /5/. The measurements were carried out at the temperatures of 293,78, 4.2 K in the standard transmission geometr»"using a constant acceleration velocity spectrometer coupled to -"Co/Cr/ source. The spectra were recorded with statistic of several million per channel to become reliable even in the case of low absorption coeficient, and then fitted with Lorentz shape lines by the least squares method. The absorber thicknes was 0.2 mg/cm2 of ->7p e isotope. For low temperature experiment freshly prepared samples were transfered to the cryostat chamber in dry argon and then cryostat was evacuated. Both freshly prepared samples and samples stored in air for extended period of time were studied in order to determine the stability of the system. In addition to ME measurements some fresh and degraded samples were subjected to X-ray diffraction. Table I . of the chemically and electrochemically doped samples seems t o i n d ic a t e t h a t i n both cases the chemical n a t u r e of t h e dopant i s the same. Both samples do not absorb r e s o n a n t l y a t RT / Fig. 2A / t h e r ef o r e we can conclude t h a t t h e i r Debye temperature must be r a t h e r low. The M8ssbauer parameters a r e i n t h e range t y p i c a l l y obtained 0--------..--,A,-, -, 
I1
f r e s h p a r t of i+eII, magnetically ordered a t l i q u i d helium temperature, transforms t o a nonmagnetic s t a t e / Fig. I B , C/. These phenomena can be i n t e r p r e t e d a s t h e formation of FeC12*tIg0 i n t h e f i r s t s t e p of the degradation and i t s gradual transformation t o FeC12*2H20 and f i n a l l y FeC12* 4H20 / Table I /. This i s highly c o n s i s t e n t w i t h our X-ray d i f f r a c t i o n d a t a showing unambigously the e x i s t a n c e O f FeC12*4H20 a s a s e p a r a t e phase i n the f i n a l product. The r e d u c t i o n of FeIIL l e a d i n g t o t h e formation of PeC12*nH20 occurs probably v i a c h l o r i n a t i o n of t h e polymer chain s i n c e the elemental a n a l y s i s of the degradation product does not show any change i n the Fe:C1 r a t i o and concomitant i n c r e a s e o f the H: C r a t i o and t h e appearance of oxygen occur. I n view of our r e s u l t s i t should be noted t h a t any i n t e r p r e t a t i o n of the ME s t u d i e s based exclusively on t h e RT measurements can be very misleading. The dopant molecules i n s e r t e d t o polyacet l e n e temperature i s t h e manifestation of t h e degradation o r
3;
a r e undetectable a t RT by ME and any appearance of t h e F e I a t t h i s
